In this paper, we consider the extended central factorial polynomials and numbers of the second kind, and investigate some properties and identities for these polynomials and numbers. In addition, we give some relations between those polynomials and the extended central Bell polynomials. Finally, we present some applications of our results to moments of Poisson distributions.
Introduction
For n ≥ 0, the central factorial numbers of the second kind are defined by
T(n, k)x [k] , n ≥ 0, (see [1, 2, [20] [21] [22] ), ( Here the definition of T(n, k) is extended so that T(n, k) = 0 for n < k. This agreement will be applied to all similar situations without further mention.
Then, by (1.2), we have [10, 16, 17] ), (1.4) where k is a nonnegative integer. When x = 0, S 2 (n, k) = S 2 (n, k|0), n, k ≥ 0, are the Stirling numbers of the second kind given by [12, 14, 15, 21] ),
From (1.4), we note that
The Bell polynomials are given by the generating function
Bel n (x) t n n! (see [5] [6] [7] [8] [9] [10] [11] ). (1.6) Then, from (1.4) and (1.6), we get
S 2 (n, m)x m (see [10] ).
(1.7)
In [17] , the extended Stirling polynomials of the second kind are defined by 8) where n, k ∈ N ∪ {0} and r ∈ R. When x = 0, S 2,r (n, k) = S 2,r (n, k|0), n, k ≥ 0, are called the extended Stirling numbers of the second kind. Note that S 2,0 (n, k) = S 2 (n, k) and S 2,0 (n, k|x) = S 2 (n, k|x).
From (1.4) and (1.8), we note that
It is known that the extended Bell polynomials are defined by
Bel n,r (x) t n n! (see [13, 18, 19] (see [1] [2] [3] ).
(1.12) 
The purpose of this paper is to consider the extended central factorial polynomials and numbers of the second kind, and investigate some properties and identities for these polynomials and numbers. In addition, we give some relations between those polynomials and the extended central Bell polynomials. Finally, we present some applications of our results to moments of Poisson distributions.
Extended central factorial polynomials of the second kind
Motivated by (1.8), we define the extended central factorial polynomials of the second kind by
where k ∈ N ∪ {0} and r ∈ R. 
Therefore, by comparing the coefficients on both sides of (2.2), we obtain the following theorem.
From (2.1), we note that
On the other hand,
Now, we define the extended central Bell polynomials by
n (1) are called the extended central Bell numbers. Therefore, by combining (2.4)-(2.6), we obtain the following theorem.
Theorem 2.2 For n ≥ 0, we have
In particular,
Remark By (2.6), we get
Comparing the coefficients on both sides of (2.9), we get
In particular, 
Therefore, by (2.10)-(2.12), we obtain the following corollary.
Corollary 2.3
For n ≥ 0, we have
and
By comparing the coefficients on both sides of (2.13), we obtain the following theorem. 
Theorem 2.4 For n, k ≥ 0, we have
Therefore, by (2.14) and (2.8), we obtain the following theorem.
Theorem 2.5 For n ≥ 0, we have
Therefore, by (2.17), we obtain the following theorem.
Theorem 2.6
For n ≥ 0, we have 
Therefore, by (1.10) and (2.19), we obtain the following theorem.
Theorem 2.7
Therefore, by comparing the coefficients on both sides of (2.21), we obtain the following theorem.
Theorem 2.8 For n ≥ 0, we have
Therefore, by comparing the coefficients on both sides of (2.23), we obtain the following theorem.
Theorem 2.9
For n, k ≥ 0, we have
Now, we observe that
Therefore, by (2.1) and (2.25), we obtain the following theorem.
Theorem 2.10
For n, k ≥ 0, we have 
It is easy to show that the Bell polynomials Bel n (x), n ≥ 0, are connected with the moments of Poisson distribution as follows:
Let X be a Poisson random variable with parameter λ > 0. Then we note that 
Thus, by (3.1), we get
From (2.6), we can derive the following equation:
Thus, we have
where X is the Poisson random variable with parameter λ > 0, and n ≥ 0.
Conclusions
T. Kim et al. have studied the central factorial polynomials and numbers of the second kind which are represented by some p-adic integrals on Z p and investigated some properties of these numbers and polynomials. In this paper, we introduced the extended central factorial numbers and polynomials by means of generating functions, which are useful, for example, in obtaining the moments of Poisson random variables. In addition, we gave some identities for the extended central Bell polynomials in terms of those numbers and polynomials. In more detail, in Sect. 2, we investigated some properties of the extended central factorial numbers and polynomials in connection with the extended central Bell numbers and polynomials, central factorial numbers and polynomials, and central factorial numbers and polynomials of the second kind in Theorems 2.1-2.13. Furthermore, in Sect. 3, we have applied our results to the moments of Poisson distribution.
